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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composite metal foil-clad laminated sheet 
containing no halogen, ensuring high-degree fire retardancy and enhanced in tracking 
properties. 

SOLUTION: As an epoxy resin of a surface layer , an epoxy resin not containing halogen is 
used and dicyandiamide is used as a curing agent. As an epoxy resin of a cengter layer, a 
nitrogen-containing epoxy resin is used and a nitrogen-containing phenol novolac resin is 
used as a curing agent. Aluminum hydroxide is added to the resins of both of the surface and 
center layers as a filler and a melamin cyanurate is added to both of the surface layer and the 
center layer as a fire retardant . When the nitrogen-containing epoxy resin is used as the 
epoxy resin of the surface layer and the nitrogen-containing novolac resin as the curing agent 
thereof, tracking properties lower slightly but more excellent fire retardancy can be ensured. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the composite metallic foil flare laminate which is 
excellent in tracking resistance, is excellent in safety since it is a non-halogen and non-Lynn, and has 
advanced fire retardancy. 
[0002] 

[Description of the Prior Art] In recent years, it becomes development of the electronic equipment which 
used integrated circuits, such as IC and LSI, is remarkable, and various [ the printed wired board used 
for them ], and the property which was excellent also in the metallic foil flare laminate which is a 
printed wired board ingredient much more is demanded. The composite metallic foil flare laminate 
which used the glass fiber nonwoven fabric for the part as a base material under such circumstances has 
almost equivalent metallic foil foil flare laminate and electrical property which use glass fiber textile 
fabrics as a base material, and dimensional stability and through hole dependability are also excellent, 
and it is used abundantly from blanking being easy. A composite metallic foil flare laminate is the 
configuration which unified the surface layer of epoxy resin sinking-in glass fiber textile fabrics, the 
main layer of an epoxy resin sinking-in glass fiber nonwoven fabric, and the metallic foil arranged on 
the single-sided front face at least by heating pressing. In the resin which sank into the glass fiber 
nonwoven fabric, an aluminum hydroxide, talc, etc. are contained as a filler. Moreover, in order to give 
fire retardancy, the halogen (bromine) content epoxy resin is used as an epoxy resin. 
[0003] 

[Problem(s) to be Solved by the Invention] The above-mentioned laminate has quick carbonization of 
resin, and it is weak to the tracking which happens by the surface layer. Moreover, the above-mentioned 
laminate has the trouble which hydrogen halide generates, when it should burn. It is offering the 
composite metallic foil flare laminate which raised tracking resistance while flame retarders, such as a 
halogen and Lynn, are not used for the technical problem which this invention tends to solve but it 
secures advanced fire retardancy. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, as an epoxy 
resin of a surface layer, halogen a non-containing epoxy resin is used for the first composite metallic 
foil flare laminate concerning this invention, and it uses a dicyanHiamide (B) as a curing agent, and as an 
epoxy resin of a main layer, a nitrogen content epoxy resin (D) is used for it, and it uses nitrogen content 
phenol novolak resin (E) as a curing agent. And it is characterized by containing a m elamine SHIANU 
r ate (F) as an addition mold flame retard er as a filler in both an aluminum hydroxide (C) and a surface 
layer, and a main layefat both a surface layer and a main layer. With the above-mentioned 
configuration, while making a surface layer halogen un-containing, improvement in tracking resistance 
is aimed at by making a surface layer contain the aluminum hydroxide which is a tracking inhibitor. 
Moreover, as an epoxy resin of a main layer, a nitrogen content epoxy resin is used, nitrogen content 
phenol novolak resin (the nitrogen atom is built into the molecule frame) is used as a curing agent, and 
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advanced fire retardancy is maintained by halogen un-containing by using a melamine SHIANU rate as 
a flame retarder. 

[0005] The second composite metallic foil flare laminate concerning this invention In the composite 
metallic foil flare laminate of the above first as an epoxy resin of a surface layer By using a nitrogen 
content epoxy resin (D) and using nitrogen content phenol novolak resin (E) as a curing agent instead of 
a dicyandiamide (B) Carbonization of resin cannot speed up like [ at the time of carrying out 
combination use of equipment of the phenol novolak resin as mere halogen non-containing epoxy resin, 
and a mere curing agent ], tracking resistance can be maintained, and further fire-resistant improvement 
can also be aimed at. 
[0006] 

[The gestalt of the actual condition of invention] As mentioned above, in both a surface layer and a main 
layer, the composite metallic foil flare laminate concerning this invention contains an aluminum 
hydroxide as a filler, and contains a melamine SHIANU rate as a flame retarder, and a surface layer and 
a main layer do not contain a halogen and Lynn. By halogen un-containing, the epoxy resin used for a 
surface layer may mix polyfunctional epoxy resins, such as a phenols novolak epoxy resin, in order to 
raise thermal resistance. The epoxy resin used for a main layer is a nitrogen content epoxy resin. A main 
layer may be made to contain inorganic fillers, such as talc besides an aluminum hydroxide. 
[0007] In the first composite metallic foil flare laminate concerning this invention, the epoxy resin of a 
surface layer is for example, the bisphenol A mold epoxy resin. A surface layer and a main layer are 
made to contain an aluminum hydroxide and a melamine SHIANU rate, a nitrogen content epoxy resin 
is further used as an epoxy resin of a main layer, and although fixed fire retardancy is securable by using 
nitrogen content phenol novolak resin as a curing agent, fire retardancy becomes much more remarkable 
by carrying out nitrogen content of nitrogen content phenol novolak resin to 23% of the weight or more. 
Nitrogen content phenol novolak resin can be manufactured by the poly condensation reaction of a 
phenol, a melamine, benzoguanamine, and formalin, and a nitrogen content is adjusted by changing the 
blending ratio of coal of these reaction component. In the second composite metallic foil flare laminate 
concerning this invention, the fire retardancy superior to the first composite metallic foil flare laminate 
is securable by making a surface layer and a main layer contain an aluminum hydroxide and a melamine 
SHIANU rate, using a nitrogen content epoxy resin as an epoxy resin of a surface layer and a main 
layer, and using nitrogen content phenol novolak resin as a curing agent. And fire retardancy becomes 
still more remarkable by ****ing the nitrogen content of nitrogen content phenol novolak resin to 19% 
of the weight or more. 

[0008] Fire retardancy becomes much more remarkable by carrying out content of a melamine SHIANU 
rate in the second composite metallic foil flare laminate concerning this invention to the resin solid 
content 100 weight section of a surface layer and each main layer in the first composite metallic foil 
flare laminate concerning this invention more than 5 weight sections more than 10 weight sections. The 
melamine SHIANU rate contained in the surface layer is effective also for control of the tracking 
produced in the surface layer of a laminate. In addition, although melamine SHIANU rate content needs 
to restrict an upper limit in the range which can carry out invention, below 50 weight sections below are 
[ as opposed to / in a surface layer and a main layer / the resin solid content 100 weight section ] suitable 
for it. Moreover, also in which second composite metallic foil flare laminate, tracking resistance 
becomes much more remarkable for a start concerning this invention by carrying out aluminum- 
hydroxide content in the resin of a surface layer to the resin solid content 100 weight section of a surface 
layer more than 30 weight sections. In addition, below the 300 weight sections are [ as opposed to / at a 
surface layer / the resin solid content 100 weight section / as opposed to / in a main layer / the resin solid 
content 100 weight section ] suitable for it, although aluminum-hydroxide content needs to restrict an 
upper limit in the range which can carry out invention below the 100 weight sections. Furthermore, for a 
start concerning this invention, in which second composite metallic foil flare laminate, as a fire-resistant 
assistant, if silicone powder is added in a main layer, fire retardancy will improve further 
[0009] 

[Example] The (Dicyandiamide B) 2.1 weight section, the aluminum-hydroxide (C) 30 weight section, 
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and the melamine SHIANU (rate F) ("MCI" by Mitsubishi Chemical) 10 weight section are mixed as 
the example 1 (surface layer) bisphenol A mold epoxy resin 85 weight section, the cresol novolak epoxy 
resin 15 weight section, and a curing agent, the 2-ethyl-4-methylimidazole 0.1 weight section is mixed 
as a hardening accelerator, and the varnish for surface layers is prepared. Sinking-in.desiccation of this 
varnish was carried out at glass fiber textile fabrics, and the prepreg for surface layers was produced. 
(Main layer) A phenol, a melamine, benzoguanamine and the polycondensation object (23 % of the 
weight of nitrogen content) 50 weight section of formalin, the aluminum-hydroxide 140 weight section, 
the melamine SHIANU (rate F) 10 weight section, and the talc 13 weight section are mixed as nitrogen 
content phenol novolak resin (E) used for the nitrogen content epoxy resin ("TEPIC-S" by Nissan 
Chemical Industries) 50 weight section, and a curing agent, the 2-ethyl-4-methylimidazole 0.1 weight 
section is mixed as a hardening accelerator, and the varnish for main layers is prepared. Sinking-in 
desiccation of this varnish was carried out at the glass fiber nonwoven fabric, and the prepreg for main 
layers was produced. It laid one prepreg for surface layers at a time on top of two or more sheet pile and 
its both sides for the prepreg for main layers, copper foil was further put on the both sides, heating 
pressing was carried out more than for 60 minutes by the temperature of 170 degrees C, and pressure 40 
kgf/cm2, and the composite copper-clad laminate was manufactured. The manufactured laminate is four 
kinds which adjusted board thickness to 0.8mm, 1.0mm, 1.2mm, and 1.6mm by changing the heavy 
number of sheets of the prepreg for main layers. 

[0010] In example 2 example 1, nitrogen content of the nitrogen content phenol novolak resin (E) of the 
varnish for main layers was made into 19 % of the weight, and others presupposed that it is the same as 
that of an example 1 . 

[001 1] In example 3 example 1, nitrogen content of the nitrogen content phenol novolak resin (E) of the 
varnish for main layers was made into 25 % of the weight, and others presupposed that it is the same as 
that of an example 1 . 

[0012] In example 4 example 1, the melamine SHIANU rate (F) was considered as the configuration 
which carries out 5 weight sections combination at the varnish for surface layers, and the varnish for 
main layers, and others made it be the same as that of an example 1. 

[0013] In example 5 example 1, the melamine SHIANU rate (F) was considered as the configuration 
which carries out 15 weight sections combination at the varnish for surface layers, and the varnish for 
main layers, and others made it be the same as that of an example 1 . 

[0014] In example 6 example 1, the loadings of the aluminum hydroxide (C) of the varnish for surface 
layers were made into 20 weight sections, and others presupposed that it is the same as that of an 
example 1 . 

[0015] In example 7 example 1, the loadings of the aluminum hydroxide (C) of the varnish for surface 
layers were made into 40 weight sections, and others presupposed that it is the same as that of an 
example 1. 

[0016] The conventional example 1 (surface layer) epoxy resin was used as the mixture of a bromination 
bisphenol A mold epoxy resin and a cresol novolak epoxy resin, and the varnish for surface layers was 
prepared by making a curing agent into a dicyandiamide (B), without blending an aluminum hydroxide 
(1 1 % of the weight of bromine content in resin). Sinking-in desiccation of this varnish was carried out 
at glass fiber textile fabrics, and the prepreg for surface layers was produced. 

(Main layer) The epoxy resin was used as the mixture of a bromination bisphenol A mold epoxy resin 
and the bisphenol A mold novolak epoxy resin, the curing agent was made as phenol novolak resin, the 
hardening accelerator was made into 2-ethyl-4-methylimidazole, the aluminum-hydroxide 60 weight 
section and the talc 40 weight section were blended to the pitch 100 weight section, and the varnish for 
main layers was prepared (18 % of the weight of bromine content in resin). Sinking-in desiccation of 
this varnish was carried out at the glass fiber nonwoven fabric, and the prepreg for main layers was 
produced. Hereafter, the composite copper-clad laminate was manufactured like the example 1. 
[0017] In example of comparison 1 example 1, the epoxy resin of the varnish for main layers was used 
as the bisphenol A mold epoxy resin which does not contain nitrogen, and others presupposed that it is 
the same as that of an example 1 . 
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[0018] In example of comparison 2 example 1, the curing agent of the varnish for main layers was used 
as the phenol novolak resin which does not contain nitrogen, and others presupposed that it is the same 
as that of an example 1 . 

[0019] In example of comparison 3 example 1, it considered as the configuration whose surface layer 
and main layer do not blend a melamine SHIANU rate, and others presupposed that it is the same as that 
of an example 1 . 

[0020] Tracking resistance and a fire-resistant test result are shown in Tables 1 and 2 about the 
composite copper-clad laminate of the above-mentioned example, the conventional example, and the 
example of a comparison. Tracking resistance was examined with the IEC electrolytic-solution dropping 
test. Fire retardancy was examined based on the UL-94 examining method. 
[0021] 
[Table 1 ] 
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[0022] 
[Table 2] 
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[0023] In the first composite metallic foil flare laminate concerning this invention, he can understand 
that fire retardancy is raised more from the comparison of examples 1, 2, and 3 by carrying out nitrogen 
content of the nitrogen content phenol novolak resin (E) of a main layer to 23% of the weight or more. 
He can understand that fire retardancy is raised more from the comparison of examples 1, 4, and 5 by 
carrying out content of the melamine SHIANU rate (F) of a surface layer and a main layer to more than 
10 weight sections to the resin solid content 100 weight section. He can understand that tracking 
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resistance is raised more from the comparison of examples 1, 6, and 7 by carrying out content of the 
aluminum hydroxide (C) of a surface layer to the resin solid content 100 weight section of a surface 
layer more than 30 weight sections. In the first composite metallic foil flare laminate concerning this 
invention especially A nitrogen content epoxy resin is used for a main layer. While carrying out nitrogen 
content of nitrogen content phenol novolak resin (E) to 23% of the weight or more, the resin solid 
content 100 weight section of a surface layer is received in the content of the aluminum hydroxide (C) of 
a surface layer. The content of more than 30 weight sections and a melamine SHIANU rate (F) A 
surface layer, If it is 1 .0mm or more of board thickness of a laminate by carrying out a main layer to the 
resin solid content 100 weight section more than 10 weight sections, it can be understood that fire- 
resistant:UL-94V-0 and more than tracking resistance:CTI value 600V are also satisfying (examples 1, 
3, 5, and 7). 

[0024] A phenol, a melamine, benzoguanamine and the polycondensation object (19 % of the weight of 
nitrogen content) 50 weight section of formalin, the aluminum-hydroxide (C) 30 weight section, and a 
melamine SHIANU rate (F) are mixed as nitrogen content phenol novolak resin (E) used for the 
example 8 (surface layer) nitrogen content epoxy resin 50 weight section and a curing agent, the 2-ethyl- 
4-methylimidazole 0.1 weight section is mixed as 5 weight sections and a hardening accelerator, and the 
varnish for surface layers is prepared. Sinking-in desiccation of this varnish was carried out at glass fiber 
textile fabrics, and the prepreg for surface layers was produced. 

(Main layer) A phenol, a melamine, benzoguanamine and the polycondensation object (19 % of the 
weight of nitrogen content) 50 weight section of formalin, the aluminum-hydroxide 140 weight section, 
the melamine SHIANU (rate F) 5 weight section, and the talc 13 weight section are mixed as nitrogen 
content phenol novolak resin (E) used for the nitrogen content epoxy resin 50 weight section and a 
curing agent, the 2-ethyl-4-methylimidazole 0.1 weight section is mixed as a hardening accelerator, and 
the varnish for main layers is prepared. Sinking-in desiccation of this varnish was carried out at the glass 
fiber nonwoven fabric, and the prepreg for main layers was produced. It laid one prepreg for surface 
layers at a time on top of two or more sheet pile and its both sides for the prepreg for main layers, 
copper foil was further put on the both sides, heating pressing was carried out more than for 60 minutes 
by the temperature of 170 degrees C, and pressure 40 kgf/cm2, and the composite copper-clad laminate 
was manufactured. The manufactured laminate is five kinds which adjusted board thickness to 0.6mm, 
0.8mm, 1.0mm, 1.2mm, and 1.6mm by changing the heavy number of sheets of the prepreg for main 
layers. 

[0025] In example 9 example 8, nitrogen content of the nitrogen content phenol novolak resin (E) of the 
varnish for surface layers and the varnish for main layers was made into 14 % of the weight, and others 
presupposed that it is the same as that of an example 8. 

[0026] In example 10 example 8, nitrogen content of the nitrogen content phenol novolak resin (E) of 
the varnish for main layers was made into 23 % of the weight, and others presupposed that it is the same 
as that of an example 8. 

[0027] In example 1 1 example 8, the melamine SHIANU rate (F) was considered as the configuration 
which carries out 3 weight sections combination at the varnish for surface layers, and the varnish for 
main layers, and others made it be the same as that of an example 8. 

[0028] In example 12 example 8, the melamine SHIANU rate (F) was considered as the configuration 
which carries out 7 weight sections combination at the varnish for surface layers, and the varnish for 
main layers, and others made it be the same as that of an example 8. 

[0029] About the composite copper-clad laminate of the above-mentioned example, tracking resistance 
and a fire-resistant test result are shown in Table 3. 
[0030] 
[Table 3] 
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[0031] In the second composite metallic foil flare laminate concerning this invention, he can understand 
that fire retardancy is raised more from the comparison of examples 8, 9, and 10 by carrying out 
nitrogen content of nitrogen content phenol novolak resin (E) to 19% of the weight or more. He can 
understand that fire retardancy is raised more from the comparison of examples 8, 1 1, and 12 by 
carrying out content of the melamine SHIANU rate (F) of a surface layer and a main layer to more than 
5 weight sections to the resin solid content 100 weight section. Fire retardancy is very good although 
some tracking resistance is inferior in the second composite metallic foil flare laminate concerning this 
invention compared with the first composite metallic foil flare laminate. 
[0032] 

[Effect of the Invention] As mentioned above, the composite copper-clad laminate concerning this 
invention is maintaining the fire retardancy which was excellent in tracking resistance, and was 
excellent although not halogen contained. Moreover, since it does not halogen contain, there is no 
generating of a toxic gas at the time of combustion, and it excels in safety. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the composite metallic foil flare laminate with which the surface layer of epoxy resin 
sinking-in glass fiber textile fabrics, the main layer of an epoxy resin sinking-in glass fiber nonwoven 
fabric, and the metallic foil arranged on the single-sided front face at least, were unified by heating 
pressing The epoxy resin of said surface layer is halogen a non-containing epoxy resin (A). A 
dicyandiamide (B) is used as a curing agent and an aluminum hydroxide (C) is contained in resin. The 
epoxy resin of said main layer It is a nitrogen content epoxy resin (D), and is what uses nitrogen content 
phenol novolak resin (E) as a curing agent. The composite metallic foil flare laminate characterized by 
containing an aluminum hydroxide (C) in resin and containing a melamine SHIANU rate (F) in both a 
surface layer and a main layer further. 

[Claim 2] The composite metallic foil flare laminate according to claim 1 characterized by the nitrogen 
content of (E) being 23 % of the weight or more. 

[Claim 3] The composite metallic foil flare laminate according to claim 1 or 2 with which content of (F) 
in resin is characterized by being more than 10 weight sections to the resin solid content 100 weight 
section of a surface layer and each main layer. 

[Claim 4] In the composite metallic foil flare laminate with which the surface layer of epoxy resin 
sinking-in glass fiber textile fabrics, the main layer of an epoxy resin sinking-in glass fiber nonwoven 
fabric, and the metallic foil arranged on the single-sided front face at least were unified by heating 
pressing The epoxy resin of said surface layer is halogen a non-containing epoxy resin (A). Nitrogen 
content phenol novolak resin (E) is used as a curing agent, and an aluminum hydroxide (C) is contained 
in resin. The epoxy resin of said main layer It is a nitrogen content epoxy resin (D), and is what uses 
nitrogen content phenol novolak resin (E) as a curing agent. The composite metallic foil flare laminate 
characterized by containing an aluminum hydroxide (C) in resin and containing a melamine SHIANU 
rate (F) in both a surface layer and a main layer further. 

[Claim 5] The composite metallic foil flare laminate according to claim 4 characterized by the nitrogen 
content of (E) being more than 1 9% weight. 

[Claim 6] The composite metallic foil flare laminate according to claim 4 or 5 with which content of (F) 
in resin is characterized by being more than 5 weight sections to the resin solid content 100 weight 
section of a surface layer and each main layer. 

[Claim 7] The composite metallic foil flare laminate according to claim 3 or 6 with which content of (C) 
in resin is characterized by being more than 30 weight sections to the resin solid content 100 weight 
section of a surface layer. 
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